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Epitome 

(57) [Abstract] 

[Technical problem] The air conditioner which can improve refrigerating capacity conventionally is offered. 
[Means for Solution] It has the refrigerant circuit 1 where a refrigerant flows in order of a compressor 2, a 
condenser 3, the heat exchanger 10 for supercooling, the 1st expansion device 4, and an evaporator 5. A non- 
azeotropy mixing refrigerant is used as a refrigerant. A refrigerant circuit 1 has the 2nd expansion device 12 in 
this bypass circuit 13 while being equipped with the bypass circuit 13 which branches from a main circuit 6 
between a condenser 3 and the 1st expansion device 4, and joins a main circuit 6 by the inlet side of a 
compressor 2. The heat exchanger 10 for supercooling performs heat exchange between the mainstream 
refrigerant which flows a main circuit 6, and the bypass style refrigerant which flows the bypass circuit 13 after 
the 2nd expansion device 12 passage. The heat exchanger 10 for supercooling is a counterflow mold heat 
exchanger to which the above-mentioned mainstream refrigerant and the above-mentioned bypass style 
refrigerant flow to the opposite sense mutually on both sides of wall 10a with heat-conducting characteristic. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the air conditioner equipped with the refrigerant circuit (1) where a refrigerant flows in order of a 
compressor (2), a condenser (3), the heat exchanger for supercooling (10), the 1st expansion device (4), and an 
evaporator (5) A non-azeotropy mixing refrigerant is used as the above-mentioned refrigerant. The above- 
mentioned refrigerant circuit (1) While having the bypass circuit (13) which branches from a main circuit (6) 
between the above-mentioned condenser (3) and the 1st expansion device (4), and joins the above-mentioned 
main circuit (6) by the inlet side of the above-mentioned compressor (2) It has the 2nd expansion device (12) 
in this bypass circuit (13). The above-mentioned heat exchanger for supercooling (10) Heat exchange is 
performed between the mainstream refrigerant which flows the above-mentioned main circuit (6), and the 
bypass style refrigerant which flows the above-mentioned bypass circuit after expansion device (12) passage 
of the above 2nd (13). The above-mentioned heat exchanger for supercooling (10) is an air conditioner 
characterized by being the counterflow mold heat exchanger to which the above-mentioned mainstream 
refrigerant and the above-mentioned bypass style refrigerant flow to the opposite sense mutually on both 
sides of a wall (10a) with heat-conducting characteristic. 

[Claim 2] It is the air conditioner characterized by the above-mentioned bypass circuit (13) having branched 
from the above-mentioned main circuit (6) between the above-mentioned condenser (3) and the heat 
exchanger for supercooling (10) in an air conditioner according to claim 1. 

[Claim 3] It is the air conditioner characterized by the above-mentioned bypass circuit (13) having branched 
from the above-mentioned main circuit (6) in an air conditioner according to claim 1 between the above- 
mentioned heat exchanger for supercooling (10), and the 1st expansion device (4). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an air conditioner. It is related with the air conditioner 
equipped with the refrigerant circuit which circulates a refrigerant in more detail in order of a compressor, a 
condenser, the heat exchanger for supercooling that supercools a refrigerant, an expansion device, and an 
evaporator. 
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[0002] ^ 

[Description of the Prior Art] As s^^B in d rawin g 10 , as a refrigerant circd^Bl of this kind of air 
conditioner The main circuit 306 wiT^ has a compressor 302, a condenser 303, the double pipe exchanger 310 
for supercooling, the main expansion device 304, an evaporator 305, the 4 way change-over valve 309, and an 
accumulator 308 in this order, It branches from a main circuit 306 at the branch point 321 between the above- 
mentioned condenser 303 and a double pipe exchanger 310. It passes along the bypass expansion device 312 
and a double pipe exchanger 310, and the thing including the bypass circuit (a broken line shows) 313 which 
joins a main circuit 306 in the juncture 322 near the inlet port of the above-mentioned accumulator 308 is 
known. Conventionally, the single refrigerant of HCFC(hydrochlorofluorocarbon)22 grade is used as a 
refrigerant. The refrigerant breathed out from the compressor 302 is condensed by the condenser (for 
example, heat is radiated to outdoor air) 303, and separates to the mainstream refrigerant which flows a main 
circuit 306 at a junction 321, and the bypass style refrigerant which flows the bypass circuit 313. In a double 
pipe exchanger 310, after this mainstream refrigerant is supercooled by heat exchange with the above- 
mentioned bypass style refrigerant after bypass expansion device 312 passage, it is decompressed by the main 
expansion device 304. And a mainstream refrigerant evaporates with an evaporator (for example, it carries out 
endoergic from indoor air) 305, and is absorbed by the compressor 302 through the accumulator 308 which 
performs the 4 way change-over valve 309 and vapor liquid separation. On the other hand, after a bypass style 
refrigerant passes the above-mentioned bypass expansion device 312 and is decompressed, it evaporates by 
heat exchange with a mainstream refrigerant in a double pipe exchanger 310. Then, a bypass style refrigerant 
joins a mainstream refrigerant in the juncture 322 near the inlet port of an accumulator 308. 
[0003] Thus, by supercooling a mainstream refrigerant by the double pipe exchanger 310, the refrigerating 
effect by the mainstream refrigerant can be increased as compared with the case where supercooling is not 
performed. Moreover, since the volumetric flow rate of a mainstream refrigerant decreases by branching a 
bypass style from the flow of a refrigerant, as shown in the pressure-specific-enthalpy diagram (henceforth 
"Ph diagram") of drawing 1 1 (b), pressure loss deltaP in the inside of an evaporator 305 and inlet-side piping of 
a compressor 302 can be decreased (since it is a comparison, the pressure loss deltaPO when not performing 
supercooling is shown in drawing 1 1 (a).). Therefore, the refrigerating capacity of a system can be raised. In 
addition, the part shown by A, B, and C in drawing 1 1 (b) supports the condition of the about 322 juncture [ in 
the refrigerant circuit 301 of drawing 10 ] points A, B, and C. The bypass style refrigerant which reached Point 
A, and the mainstream refrigerant which reached Point B join, and the condition of Point C is acquired so that 
dra w ing 1 1 (c) which expands drawing 1 1 (b) partially and shows it may show well. [0004] 
[Problem(s) to be Solved by the Invention] By the way, always raising the refrigerating capacity of an air 
conditioner is called for, and there are no limits in the demand of a refrigerating capacity rise. 
[0005] Then, the purpose of this invention is to offer the air conditioner which can raise refrigerating capacity 
further rather than before. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, an air conditioner according 
to claim 1 In the air conditioner equipped with the refrigerant circuit where a refrigerant flows in order of a 
compressor, a condenser, the heat exchanger for supercooling, the 1st expansion device, and an evaporator A 
non-azeotropy mixing refrigerant is used as the above-mentioned refrigerant. The above-mentioned refrigerant 
circuit While having the bypass circuit which branches from a main circuit between the above-mentioned 
condenser and the 1st expansion device, and joins the above-mentioned main circuit by the inlet side of the 
above-mentioned compressor It has the 2nd expansion device in this bypass circuit. The above-mentioned 
heat exchanger for supercooling Heat exchange is performed between the mainstream refrigerant which flows 
the above-mentioned main circuit, and the bypass style refrigerant which flows the above-mentioned bypass 
circuit after expansion device passage of the above 2nd. The above-mentioned heat exchanger for 
supercooling It is characterized by being the counterflow mold heat exchanger to which the above-mentioned 
mainstream refrigerant and the above-mentioned bypass style refrigerant flow to the opposite sense mutually 
on both sides of a wall with heat-conducting characteristic. 

[0007] It sets in Ph diagram which expresses the condition of a refrigerant with the air conditioner of this claim 
1 since the boiling points of the refrigerant which constitutes a non-azeotropy mixing refrigerant differ 
mutually, and is inclination (inclination to a specific-enthalpy shaft.) to the constant-temperature line in a two 
phase region (wet steam range). It is called a "temperature gradient" below. It is generated. For the 
temperature gradient of this two phase region, the inlet temperature of an evaporator falls as compared with 
the case where a single refrigerant is used. Therefore, with an evaporator, the temperature gradient between 
the fluid (for example, indoor air) by which endoergic is carried out, and the above-mentioned refrigerant 
passing through the inside of the evaporator becomes large, and the heat exchange capacity of an evaporator 
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increases. Consequently, the refrigeigting capacity improvement effect by sw^rcooling improves further by 
heat exchange capacity increase above-mentioned evaporator as coH^^^d with the case where a 

single refrigerant is used. ***** 

[0008] Moreover, in this air conditioner, using the bypass style refrigerant after expansion device passage of 
the above 2nd, a mainstream refrigerant can be supercooled as easy circuitry is also. 

[0009] Furthermore, in this air conditioner, since the above-mentioned heat exchanger for supercooling is a 
counterflow mold heat exchanger, the mean temperature difference between the mainstream refrigerants and 
bypass style refrigerants which are a non-azeotropy refrigerant in the both sides of a wall with the heat- 
conducting characteristic of the heat exchanger for supercooling becomes comparatively large. For example, it 
becomes larger than the mean temperature difference in the case of a parallel-current-flow mold heat 
exchanger. Consequently, the capacity of the heat exchanger for supercooling improves. 

[0010] An air conditioner according to claim 2 is characterized by the above-mentioned bypass circuit having 
branched from the above-mentioned main circuit between the above-mentioned condenser and the heat 
exchanger for supercooling in an air conditioner according to claim 1. 

[0011] Since the object supercooled by the heat exchanger for supercooling serves as only a mainstream 
refrigerant, the size of the heat exchanger for supercooling is comparatively small, and can be managed with 
the air conditioner of this claim 2. 

[0012] An air conditioner according to claim 3 is characterized by the above-mentioned bypass circuit having 
branched from the above-mentioned main circuit between the above-mentioned heat exchanger for 
supercooling, and the 1st expansion device in an air conditioner according to claim 1. 
[0013] In the air conditioner of this claim 3, since the bypass style refrigerant which branched from the 
mainstream refrigerant after the heat-exchanger passage for supercooling goes into the 2nd expansion device, 
possibility that two-phases flow will enter decreases in the 2nd expansion device. Therefore, the 2nd 
expansion device does not have a possibility of causing hunting, and operates to stability. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained to a 
detail. 

[0015] (The 1st operation gestalt) As shown in drawing 1 (a), the air conditioner of 1 operation gestalt of this 
invention is equipped with the refrigerant circuit 1 including a main circuit 6 and the bypass circuit (a broken 
line shows) 13. As a refrigerant made to circulate through a refrigerant circuit 1, the non-azeotropy mixing 
refrigerant which consists of R-32/134a or R-407C is used. 

[0016] The main circuit 6 has the main expansion device 4, the evaporator 5, the 4 way change-over valve 9, 
and accumulator 8 as a compressor 2, a condenser 3, the double pipe exchanger 10 as a heat exchanger for 
supercooling, and 1st expansion device in this order. The bypass circuit 13 branches from a main circuit 6 at 
the junction 21 between a condenser 3 and a double pipe exchanger 10, passes along the bypass expansion 
device 12 and double pipe exchanger 10 as 2nd expansion device, and joins the main circuit 6 in the juncture 
22 near the inlet port of an accumulator 8. A double pipe exchanger 10 performs heat exchange between the 
mainstream refrigerant which flows a main circuit 6, and the bypass style refrigerant which flows the above- 
mentioned bypass circuit 13 after bypass expansion device 12 passage. That is, using the bypass style 
refrigerant after bypass expansion device 12 passage, a mainstream refrigerant is supercooled as easy circuitry 
is also. In detail, the double pipe exchanger 10 has inner-tube 10a and outer-tube 10b prepared in the outside 
of this inner-tube 10a in the shape of a concentric circle, as typically shown in drawing 4 (a). The sense which 
pours a refrigerant is set up so that the mainstream refrigerant which flows annular clearance 10c between the 
bypass style refrigerant which flows the inside of inner-tube 10a, and inner-tube 10a and outer-tube 10b may 
flow to the opposite sense mutually on both sides of the tube wall with heat-conducting characteristic of 
inner-tube 10a (counterflow mold heat exchanger). Thus, when a heat exchanger 10 is used as a counterflow 
mold, as shown in drawing 4 (b), the mean temperature difference about the flow direction between the 
mainstream refrigerants and bypass style refrigerants with heat-conducting characteristic in the both sides of 
the tube wall of inner-tube 10a becomes comparatively large. For example, it becomes larger than the mean 
temperature difference in the case of the parallel-current-flow mold heat exchanger shown in drawing 4 (c). 
Consequently, the capacity of a heat exchanger 10 can be raised. 

[0017] Now, the refrigerant breathed out from the compressor 2 shown in drawin g 1 (a) is condensed by the 
condenser (for example, heat is radiated to outdoor air) 3, and separates to the mainstream refrigerant which 
flows a main circuit 6 at a junction 21, and the bypass style refrigerant which flows the bypass circuit 13. In a 
heat exchanger 10, after this mainstream refrigerant is supercooled by heat exchange with the above- 
mentioned bypass style refrigerant after bypass expansion device 12 passage, it is decompressed by the main 
expansion device 4. And a mainstream refrigerant evaporates with an evaporator (for example, it carries out 
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endoergic from indoor air) 5, and is dasorbed by the compressor 2 through tl^^ccumulator 8 which performs 
the 4 way change-over valve 9 anc^^fcor liquid separation. On the other hai^Bfter a bypass style refrigerant 
passes the bypass expansion devic^^^ and is decompressed, it evaporates by heat exchange with a 
mainstream refrigerant in a heat exchanger 10. Then, a bypass style refrigerant joins a mainstream refrigerant 
in the juncture 22 near the inlet port of an accumulator 8. 

[0018] Thus, by supercooling a mainstream refrigerant by the heat exchanger 10, the refrigerating effect by the 
mainstream refrigerant can be increased as compared with the case where supercooling is not performed. 
Moreover, as compared with the case (refer to drawin g 1 1 (a)) where supercooling is not performed, since the 
volumetric flow rate of a mainstream refrigerant decreases by branching a bypass style from the flow of a 
refrigerant, as shown in the pressure-specific-enthalpy diagram (henceforth "Ph diagram") of drawin g 2 , 
pressure loss deltaP in the inside of an evaporator 5 and inlet-side piping of a compressor 2 can be decreased. 
Therefore, the refrigerating capacity of a system can be raised. In addition, the part shown by A, B, and C in 
dra win g 2 supports the condition of the about 22 juncture [ in the refrigerant circuit 1 of drawing 1 (a) ] points 
A, B, and C. 

[0019] And it sets in Ph diagram shown in drawing 2 since the boiling points of the refrigerant which 
constitutes the non-azeotropy mixing refrigerant which flows a refrigerant circuit 1 differ mutually, and is 
inclination (inclination to a specific-enthalpy shaft.) to the constant-temperature line in a two phase region 
(wet steam range). It is called a "temperature gradient" below. It is generated. For the temperature gradient of 
this two phase region, the inlet temperature of an evaporator 5 falls as compared with the case where a single 
refrigerant is used. Therefore, with an evaporator 5, the temperature gradient between the fluid (for example, 
indoor air along which it passes in contact with the fin of an evaporator) by which endoergic is carried out, and 
the . refrigerant passing through the inside of the evaporator 5 becomes large, and the heat exchange capacity 
of an evaporator 5 increases. For example, if the inlet temperature of an evaporator 5 falls only in 2 deg as 
shown in drawin g 3 , the heat exchange capacity of an evaporator 5 will increase about 15%. Consequently, the 
refrigerating capacity improvement effect by supercooling can be further raised by heat exchange capacity 
increase of an evaporator 5 as compared with the case where a single refrigerant is used. 

[0020] Moreover, since the bypass circuit 13 has branched from a main circuit 6 between a condenser 3 and a 
heat exchanger 10 as shown in drawing 1 (a), the object supercooled by the heat exchanger 10 serves as only 
a mainstream refrigerant. Therefore, size of a heat exchanger 10 can be made comparatively small. 
[0021] In addition, you may make it the bypass circuit 13 branch from a main circuit 6 between a heat 
exchanger 10 and the main expansion device 4 (branch point 21 A), as shown in drawin g 1 (b). Since the bypass 
style refrigerant which branched from the mainstream refrigerant after passing a heat exchanger 10 goes into 
the bypass expansion device 12 when it does in this way, possibility that two-phases flow will enter decreases 
in the bypass expansion device 12. Therefore, the bypass expansion device 12 does not have a possibility of 
causing hunting, and operates to stability. 

[0022] As mentioned above, the heat exchanger 10 is performing heat exchange between the mainstream 
refrigerant which flows the main circuit 6 in the condition of having been condensed by the condenser 3, and 
the bypass style refrigerant after bypass expansion device 12 passage. That is, fundamentally, the heat 
exchanger 10 is operating as a liquid-solution temperature exchanger which performs heat exchange between 
the mainstream refrigerant after condenser 3 passage and before evaporator 5 passage, and a bypass style 
refrigerant. On the other hand, as shown in drawing 5 , in order to supercool the mainstream refrigerant after 
condenser 5 passage, the mainstream refrigerant of the gaseous phase after evaporator 5 passage 
(compressor inlet side) may be used, and a heat exchanger 10 may be operated as a mind-solution 
temperature exchanger. However, when operating the heat exchanger 10 as shown in drawing 1 as a liquid- 
solution temperature exchanger, as shown in Ph diagram of drawin g 7 (a), it originates in the temperature 
gradient in a two phase region, and mean temperature difference deltaTm about the flow direction in a heat 
exchanger 10 becomes larger than deltaTm in the case of making it operate as a mind-solution temperature 
exchanger (shown in drawing 7 (b)). Therefore, size of a heat exchanger 10 can be made comparatively small, 
and fault (refer to drawing 6 ) to which the degree of superheat of the inlet side of a compressor 2 becomes 
large does not arise. Consequently, the refrigerating capacity improvement effect by using a non-azeotropy 
mixing refrigerant can be demonstrated more effectively. 

[0023] (The 2nd operation gestalt) Drawin g 8 shows the air conditioner of another operation gestalt equipped 
with the refrigerant circuit 101 which supercools a refrigerant using the cold energy stored in ice. This 
refrigerant circuit 101 is equipped with the refrigerant circuit 101 including a main circuit 106 and a short 
circuit 113. As a refrigerant made to circulate through a refrigerant circuit 101, the non-azeotropy mixing 
refrigerant which consists of R-32/134a or R-407C is used. 

[0024] The main circuit 106 has the receiver 107 for storing a compressor 102, the outdoor heat exchanger 
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103 as a condenser, and a refrigerar^^emporarily, the 2nd electronic expansi^^alve 112, the 1st electronic 
expansion valve 104 as 1st expans^^plevice, the indoor heat exchanger 105^^^n evaporator, and an 
accumulator 108 in this order. OutdOTr side connection edge 110b of the heat exchanger 110 for accumulation 
as a heat exchanger for supercooling and interior-of-a-room side connection edge 110c are connected to 
juxtaposition at the 2nd electronic expansion valve 1 12. In the heat storage tank 109 which filled the water W 
as an accumulation medium, the heat exchanger 110 for accumulation prepares cooling pipe 10a which moves 
in a zigzag direction in the direction of a vertical, and is formed. The 1st closing motion valve 1 1 1 is inserted in 
piping between the body 109 of the heat exchanger 1 10 for accumulation, and outdoor side connection edge 
1 10b. A short circuit 1 13 branches from between the body 109 of the heat exchanger 110 for accumulation, 
and the 1st closing motion valves 111, and joins the main circuit 106 near the inlet port of an accumulator 8. 
The 2nd closing motion valve 114 is inserted in this short circuit 113. The opening of closing motion of the 1st 
closing motion valve 111 and the 2nd closing motion valve 114, the 1st electronic expansion valve 104, and the 
2nd electronic expansion valve 112 is controlled by the closing motion control means 116 according to the 
signal from the operational status of this air conditioner and each thermistors Th1 and Th2 f and a pressure 
sensor Ps. 

[0025] At the time of accumulation operation, while the closing motion control means 1 16 changes [ the 1st 
closing motion valve 111 ] an open condition and the 1st electronic expansion valve 104 into a close-by-pass- 
bulb-completely condition for a closed state and the 2nd closing motion valve 1 14, the opening of the 2nd 
electronic expansion valve 112 is controlled by it according to the signal from a thermistor Th 1 and a pressure 
sensor Ps. this — the time — a compressor — 102 — from — breathing out — having had — a refrigerant 
(the arrow head of a continuous line shows the flow direction in drawing 8 ) — an outdoor heat exchanger — 
103 — condensing — having — a receiver — 107 — the — two — an electron — an expansion valve — 112 

— a passage — accumulation — ** — a heat exchanger — 110 — setting — the above — water — W — 
heat exchange — evaporating — having had — after — a short circuit — 113 — the — two — closing motion 

— a valve — 114 — a passage — a main circuit — 106 — an accumulator — eight — letting it pass — a 
compressor — two — absorbing — having . It is cooled by heat exchange with the refrigerant which passes 
along cooling pipe 1 10a, and the water W in a heat storage tank 109 adheres to the front face of cooling pipe 
1 10a as ice. Thereby, cold energy is stored in a heat storage tank 109. 

[0026] At the time of air conditioning operation which performs accumulation recovery, the opening of a closed 
state, the 1st electronic expansion valve 104, and the 2nd electronic expansion valve 1 12 is controlled [ the 
1st closing motion valve 111] for an open condition and the 2nd closing motion valve 1 14 by the closing 
motion control means 116 according to the signal from a thermistor Th 2 and a pressure sensor Ps. At this 
time, the refrigerant (the arrow head of a broken line shows the flow direction in drawin g 8 ) breathed out from 
the compressor 102 is condensed by the outdoor heat exchanger 103, and passes along a receiver 107. then, 
some refrigerants — the 2nd electronic expansion valve 112 — a passage — as it is — juncture 110c — 
reaching — although — the remaining refrigerants — branch point 1 10b to the 1st closing motion valve 111 — 
a passage — the object for accumulation — after heat exchange with the ice generated in heat exchanger 110 
at the time of accumulation operation supercools, juncture 1 10c is reached. At this time, the flow rate of the 
refrigerant which passes along the 2nd electronic expansion valve 1 12, and the refrigerant which passes along 
the heat exchanger 110 for accumulation becomes settled by the opening of the 2nd electronic expansion 
valve 1 12. Since the heat exchanger 110 for accumulation supercools the above-mentioned refrigerant using 
the cold energy stored in ice, it can supercool effectively the refrigerant which passes along cooling pipe 1 10a. 
After the refrigerant which joined by juncture 110c is decompressed by the 1st electronic expansion valve 104, 
it evaporates by heat exchange with indoor air in indoor heat exchanger 105, and is absorbed by the 
compressor 2 through an accumulator 8. 

[0027] Thus, by supercooling a refrigerant by the heat exchanger 1 10 for accumulation, a refrigerating effect 
can be increased as compared with the case where supercooling is not performed. And it sets in Ph diagram 
shown in dr awin g 2 since the boiling points of the refrigerant which constitutes the non-azeotropy mixing 
refrigerant which flows into indoor heat exchanger 105 differed mutually, and is inclination (inclination to a 
specific-enthalpy shaft.) to the constant-temperature line in a two phase region (wet steam range). It is called 
a "temperature gradient" below. It is generated. For the temperature gradient of this two phase region, the 
inlet temperature of indoor heat exchanger 105 falls as compared with the case where a single refrigerant is 
used. Therefore, by indoor heat exchanger 105, the temperature gradient between the indoor air by which 
endoergic is carried out, and the refrigerant passing through the inside of the indoor heat exchanger 105 
becomes large, and the heat exchange capacity of indoor heat exchanger 105 increases. Consequently, the 
refrigerating capacity improvement effect by supercooling can be further raised by heat exchange capacity 
increase of indoor heat exchanger 105 as compared with the case where a single refrigerant is used. 
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[0028] In addition, what is necessai^Js to change the 1st closing motion val^^l 1 1 and the 2nd closing motion 
valve 114 into a closed state, to cI^^k the 2nd electronic expansion valve ^Hlnto a full open condition, and 
just to control the opening of the l^^lectronic expansion valve 104 by the closing motion control means 1 16 
according to the signal from a thermistor Th 2 and a pressure sensor Ps, in order to perform the usual air 
conditioning operation which does not perform accumulation recovery. At this time, the refrigerant breathed 
out from the compressor 102 is condensed by the outdoor heat exchanger 103, passes along a receiver 107 
and the 2nd electronic expansion valve 112, evaporates by indoor heat exchanger 105, and is absorbed by the 
compressor 102 through an accumulator 108. 

[0029] (The 3rd operation gestalt) Drawin g 9 shows the air conditioner of another operation gestalt equipped 
with the refrigerant circuit which supercools a refrigerant using the cold energy supplied from another 
refrigerant circuit. 

[0030] This air conditioner is equipped with two sets of two sets of one set [ of an outdoor unit ] A containing 
two equipments H and I of the same configuration, and the indoor units B and C connected to one equipment 
H of this outdoor unit A, and the indoor units D and E connected to the equipment I of another side of indoor 
unit A. 

[0031] One equipment H of outdoor unit A connects the expansion device 204 for heating operation connected 
to juxtaposition to an accumulator 208, the compressor 201 driven with an inverter 207, the 4 way change- 
over valve 202, an outdoor heat exchanger 203, the heat exchanger 225 for supercooling, the check valve 209 
that makes only an one direction (sense shown by the arrow head of a continuous line all over drawing) pass a 
refrigerant at the time of air conditioning operation, and this check valve 209 for the refrigerant piping 205. 
Similarly, the equipment I of another side connects the expansion device 204 for heating operation connected 
to juxtaposition to an accumulator 208, the compressor 201 driven with an inverter 207, the 4 way change- 
over valve 202, an outdoor heat exchanger 203, heat exchanger 225B for supercooling, the check valve 209 
that makes only an one direction pass a refrigerant at the time of air conditioning operation, and this check 
valve 209 for the refrigerant piping 205. Each indoor units B, C, D, and E are the same internal configurations, 
and connect the expansion device 21 1 for air conditioning operation connected to juxtaposition to indoor heat 
exchanger 210, the check valve 213 to which the time of air conditioning operation makes only hard flow pass 
a refrigerant at the time of heating operation, and this check valve 213 for the refrigerant piping 212, 
respectively. In addition, below, air conditioning operation shall be explained. 

[0032] The indoor units B and C of each other being connected to juxtaposition for the refrigerant piping 
215,215, other refrigerant piping 216,216 connects with one equipment H of outdoor unit A possible 
[ circulation of a refrigerant ], and one refrigerant circuit 217 is formed. Similarly, the indoor units C and D of 
each other being connected to juxtaposition for the refrigerant piping 218,218, other refrigerant piping 219,219 
connects with the equipment I of another side of outdoor unit A possible [ circulation of a refrigerant ], and 
another refrigerant circuit 220 is formed. The pressure sensor 235,236 for detecting the operational status of 
the refrigerant circuit, respectively is formed in the inlet side (the near refrigerant inlet port of outdoor unit A) 
of the compressor 201 of each refrigerant circuit 21 7,220. 

[0033] As a refrigerant made to circulate through these refrigerant circuits 217,220, the non-azeotropy mixing 
refrigerant which consists of R-32/134a or R-407C is used. 

[0034] Bypass circuit 230,230B is prepared between the refrigerant circuit 217 by the side of Equipment H, 
and the refrigerant circuit 220 by the side of Equipment I. the bypass circuit 230 (it has the refrigerant piping 
227,228) — from the downstream (an outlet near [ at the time of air conditioning operation ]) of the outdoor 
heat exchanger 203 of a refrigerant circuit 220 — branching — the closing motion valve 231, the expansion 
device 226, and the heat exchanger 225 for supercooling of a refrigerant circuit 217 — a passage — a 
refrigerant circuit 220 — the refrigerant circuit 220 is joined near the inlet port of an accumulator 208. bypass 
circuit 230B (it has the refrigerant piping 227B and 228B) — from the downstream (an outlet near [ at the time 
of air conditioning operation ]) of the outdoor heat exchanger 203 of a refrigerant circuit 217 — branching — 
closing motion valve 231 B, expansion device 226B, and heat exchanger 225B for supercooling of a refrigerant 
circuit 220 — a passage — a refrigerant circuit 217 — the refrigerant circuit 217 is joined near the inlet port 
of an accumulator 208. It is constituted like the double pipe exchanger 10 shown in drawing 4 (a), and the heat 
exchanger 225 for supercooling performs heat exchange between the mainstream refrigerant which flows a 
refrigerant circuit 217, and the bypass style refrigerant which flows the bypass circuit 230 which branched 
from the refrigerant circuit 220. On the other hand, supercooling heat exchanger 225B performs heat exchange 
between the mainstream refrigerant which flows a refrigerant circuit 220, and the bypass style refrigerant 
which flows bypass circuit 230B which branched from the refrigerant circuit 217. 

[0035] The closing motion valves 231 and 231 B of bypass circuit 230 f 230B are made a closed state by the 
control means which is not illustrated at the time of the usual air conditioning operation which does not 
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perform supercooling. At this time,^^efrigerant circuit 217 and a refrigerant^^uit 220 perform air 
conditioning operation mutually-in<^^^dent. For example, the refrigerant (tl^Wrow head of a continuous line 
shows the flow direction in drawin g^H breathed out from the compressor 20T"]n the refrigerant circuit 220 is 
****** about heat exchanger 225B in the condition of the outdoor heat exchanger 203 which works as a 
condenser condensing, and not performing heat exchange, and a check valve 209. Then, the expansion device 
211 of each indoor units B and C decompresses, and it evaporates by the indoor heat exchanger 210 which 
works as an evaporator, and a compressor 201 absorbs through the accumulator 208 of outdoor unit A. This is 
the same also in a refrigerant circuit 217. 

[0036] While the refrigerant circuit 217,220 is performing air conditioning operation independently, based on the 
output of a pressure sensor 235,236, a complementary gets down by the refrigerant circuit 217 side, and cold 
energy presupposes that it was judged that cold energy ran short by the refrigerant circuit 220 side. According 
to this decision result, by the control means, closed state and closing motion valve 231 B is set as an open 
condition, and the closing motion valve 231 shifts to air conditioning operation to which a refrigerant circuit 
220 carries out supercooling. At this time, some refrigerants which flow a refrigerant circuit 217 branch, and 
bypass circuit 230B is flowed as a bypass style refrigerant (the arrow head of a broken line shows the flow 
direction in dr aw ing 9 ). Consequently, heat-exchanger 225B for supercooling performs heat exchange between 
the mainstream refrigerant which flows a refrigerant circuit 220, and the bypass style refrigerant which flows 
the bypass circuit 230. That is, in a refrigerant circuit 220, the refrigerant breathed out from the compressor 
201 is condensed by the outdoor heat exchanger 203 which works as a condenser, and is supercooled by the 
heat exchanger 225. And it passes along a check valve 209. Then, the expansion device 211 of each indoor 
units B and C decompresses, and it evaporates by the indoor heat exchanger 210 which works as an 
evaporator, and a compressor 201 absorbs through the accumulator 208 of outdoor unit A. 
[0037] Thus, by supercooling a refrigerant by heat exchanger 225B, a refrigerating effect can be increased as 
compared with the case where supercooling is not performed. And it sets in Ph diagram shown in drawin g 2 
since the boiling points of the refrigerant which constitutes the non-azeotropy mixing refrigerant which flows 
into indoor heat exchanger 210 differed mutually, and is inclination (inclination to a specific-enthalpy shaft.) to 
the constant-temperature line in a two phase region (wet steam range). It is called a "temperature gradient" 
below. It is generated. For the temperature gradient of this two phase region, the inlet temperature of indoor 
heat exchanger 210 falls as compared with the case where a single refrigerant is used. Therefore, by indoor 
heat exchanger 210, the temperature gradient between the indoor air by which endoergic is carried out, and 
the refrigerant passing through the inside of the indoor heat exchanger 210 becomes large, and the heat 
exchange capacity of indoor heat exchanger 210 increases. Consequently, the refrigerating capacity 
improvement effect by supercooling can be further raised by heat exchange capacity increase of indoor heat 
exchanger 210 as compared with the case where a single refrigerant is used. 

[0038] In addition, while the refrigerant circuit 217,220 is performing air conditioning operation independently 
When it is judged that cold energy gets down from a complementary by the refrigerant circuit 220 side contrary 
to the upper case, and cold energy runs short by the refrigerant circuit 217 side based on the output of a 
pressure sensor 235,236 According to this decision result, by the control means, open condition and closing 
motion valve 231 B is set as a closed state, and the closing motion valve 231 shifts to air conditioning 
operation to which a refrigerant circuit 217 carries out supercooling. 
[0039] 

[Effect of the Invention] As mentioned above, according to the air conditioner according to claim 1 to 3, as 
compared with the former, refrigerating capacity can be further raised so that clearly. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings]^^ 

[ Drawin g 1] It is drawing showing the configuration of the refrigerant circuit of the air conditioner of the 1st 
operation gestalt of this invention. 

[Drawing 2] It is Ph diagram showing the refrigerating cycle by the refrigerant circuit of drawin g 1 . 
[Drawing 3] It is drawing explaining the heat exchange capacity of the evaporator in the refrigerant circuit of 
drawing 1 . 

[ Drawing 4] Drawing in which (a) shows the configuration of the double pipe exchanger of the refrigerant circuit 
of drawing 1 , drawing where (b) explains the coolant temperature in a counterflow mold heat exchanger, and 
(c) are drawings explaining the coolant temperature in a parallel-current-flow mold heat exchanger. 
[Drawing 5] It is drawing showing the configuration of the refrigerant circuit which uses a double pipe 
exchanger as a mind-solution temperature exchanger for the comparison with the refrigerant circuit of d rawing 

I . 

[Draw ing 6] It is Ph diagram showing the refrigerating cycle by the refrigerant circuit of d r a wi ng 5 . 

[Drawing 7] It is drawing measuring and showing the refrigerating cycle by the refrigerant circuit of drawin g 1 , 

and the refrigerating cycle by the refrigerant circuit of drawing 5 . 

[Drawing 8] It is drawing showing the configuration of the refrigerant circuit of the air conditioner of the 2nd 
operation gestalt of this invention. 

[Dr awin g 9 ] It is drawing showing the configuration of the refrigerant circuit of the air conditioner of the 3rd 
operation gestalt of this invention. 

[Dra wing 10] It is drawing showing the configuration of the refrigerant circuit of the conventional air 
conditioner. 

[Drawing 11] They are Ph diagram showing the usual refrigerating cycle to which (a) does not perform 
supercooling, Ph diagram showing the refrigerating cycle according [ (b) ] to the refrigerant circuit of .drawing 

II , and drawing which (c) expands the refrigerating cycle of (b) partially and is shown. 
[Description of Notations] 

2,102,201 Compressor 
3 Condenser 
5 Evaporator 

10 Double Pipe Exchanger 

103,203 Outdoor heat exchanger 

105,210 Indoor heat exchanger 

110 Heat Exchanger for Accumulation 

225,225B Heat exchanger for supercooling 



[Translation done.] 
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HBl 0 l%«itri»S. mmsbi'o i*fHR3ii& 

Jft«iOttt. R-3 2/1 34a$fc»R-407C 
[0024] 106(1 ffiffiti 102, MM&± 

or<ommgssm 103. ^*-n#B?a-rsfc*© 

Ut/wtl 0 7, J&2H^I£5g#l 1 2, &1©£3R«I 
mt LX<Dm 1 S^i£SB# 10 4, 3&&S4 Ur©SF*3 
«M105, 7+aAb-$10 84C©Wl 

rt»s. m2m*B&fti I2fc«^jcc, ia^ipffl^ 
3^S4 br©Sf^ffl^ms 1 1 0 ©£*MtMHI 1 
1 0 b, SrtffJiilM^ 1 1 0 c^g^stirt^. 

fflM^Mi 1 o«, wmmftt h~co>*w*mtchfc 
mmm 1 0 9 «{c, tsie^^tc-ketf-r ^^*p® 1 0 a * 
Swr^RS^nrt^-s.,, g&ffl&£&&i 1 o©*«:i 
0 9 ±mft®mffl% 1 1 0 b i©ra©!5«(c«^ 1 mm 

#1 1 i*j/h»sn-ct^„ m^mss 1 1 3», mmm 

1 1 0©*^ 109ill mffifr 1 1 1 £©fB 
*>6^Rbr, TtiAl/-* 8 ©Adifif&-C£|5IS§ 1 

0 6i^»in^. c©^ISl5]8Si i3{c«iS2^H 
#1 1 4#/rtf3ftrt>s 0 flsimn^i 1 ite<fco*^ 

2H!M#1 14©PaH. ^im^03S^l 0 4tij;^ 

2«^0si#i 1 2 ©watt, c<D&immm<Dmmvi 

MfcJ:i>*#1f-5X^Th 1 , Th 2, S.tf^>VP s 
^6©«-^tcj£;D-C. HniMSP^gtl 1 6tcj:or$iJiai 
SftSJcMc&^-ct**,,, 

[002 5] S^aisB#K:{J, PiK$IJ©^ 1 1 6 CC =fc 
or, ^l^K^l 1 l3WMtt«. ^2PBH^F1 14*5 
Httffi. » 1 «^§S# 1 0 4 *5^^tfc18(c 3 ft £ £ 4 

m2n*&m#i 1 2©^sw-sx$Th 

1, EE?J-fe>-9-P s^^ffi^tiSOTfMfflJSft-S,,, C 
©i^, EEffi^l 0 2^e>tttH3ft/c^ (8£ft©l6l# 
*08*(C||^©^En-C^T) «, ^«S3gmSl 0 3 

icjz-oxmmzti. 0 7. ss2ii^-i£5i#i 

1 2?rilf3, liJi^Sl 1 0(cfct»r±f27KW4 
©ij^iCkotlSJnfcfi, @K@K1 13 ©02 
fflfflftl 14411), iiJ8l0 6O7+*AU-^8 
4aL-CEEjSt^2(C©(,*ji*ft^, 0 S^«l 0 9F*3©7fc 
W«, ?^JP«1 1 0 a£a*?£*«4©gi3a&icJ:-,-c?£ 
JPSftT, ^iP^l 10a©*IK*iOt#ft4 ( 
CftW:<fcD, SftMfl 0 9(CMm^5. 

[0026] s^nuix^tT^^watef^cc^, ram^r^i 
^®i 1 6(cj;ot:, ^l^ffl^fi 1 l&Mtfm. mz 
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mm# 1 1 4 j&wrml m i m^mm i o 4*$ 

2tt?B9£H 1 2(DggS^-9--5X^Th 2. JKj-te 

>yp sfrhommcifccxw&tztiz. c©4£. he 

tiAi 0 2*>6tttiJ3ttfci£$i (S£ti©i^#^®8tfiK: 
ffi^CD^En-C^-r) B, 0 3KO:oT« 

msti. uf-/<io7*i*. ccDa. #as©— §pb 

IB 2 1 1 2*«9. *®S*4rit&l 1 0 c 

tear***. m*)<o^m\t. aa&i iob*»6*iH 
h#i i i%ao. SjRfflfN&M i i o(c*jt>rs^ 

£fe£l 1 0 cCCjg-f -So C©4#. *2«H*9I 
#1 1 2&a£te&4g&ffl?S&£8sgl 1 0*15^1 
4©«E«Jtt*»2«^-0SB^l 1 2©gBS(Ccfco-C^* 
*. ggTOX&iffl 1 OB. *K»jt6*ifc»«l*ffl 
I »TJbE?&i**i»&Sr*- *©■*?. 1 Oa^M-S 

»«*«)»WK*»ai'r*ci*s-c**. ^awai i o 

c V£ffi.Utcttimte> m 1 ST-fl£5B# 1 0 4 K <fc 
0E3*i/cf£. ^tHBKifUl 1 0 5tc*s^rg^i© 

«M2tCRC^«tl<S. 20 
[ 0 0 2 7 ] C©ct 5 (Cgf&JtfB&S&S 1 1 0 

MEAT ***SHB^I«*ateSr 5»M*I^iC 
Pfe-S>C4#>6. 02tc^LfcPhl£lB&cte(,>-C. -ffi 
itf (SOiMSH) "CtKRlSKcSJE <Jt:c>$ul/t|*(C 
«T TSS^BBj 4l><5. ) AMfeCS. C 

o r , l o 5 tc j: -o 3 n 30 

££t4. -e©^rt^«Mgl 0 5F^?rffl€»^i©W© 

iasi^* < ft-jt, srtfN&fts i o 5 ©*&&*& 

0 5 ©Ml&Mfe#t*5HEt* 3 6 ft|6j± 3 if S C £ #r 

[0028] smok**? tt^mi%<D}§mmm 

tff^fc»KB:. HHfHffl^&i I6(c<fc-3T. ftiga 
HH*F1 1 lfc^2«] USBSttH. SB2S^- 
I*3B# 1 1 2 ftgfltttBK U #1 H^I£5R# 1 0 4 © 40 
gSS?r-9--5^^Th 2, EE2>-fe>-?Ps;&>&©@#(C 

t&crmrrtitfat>. t©4#. eemhii 02*>6tt 

*l. U^-stl 0 7. #2«?£3Rftl 1 2*39. £ 
F«i«lS3ft«l 0 5(Cj:r>TjiK»3n. 7=f a Al/-$l 
0 8 4IL-CE««»1 0 2tci»(.»ii*n*. 
[0029] (ft 3 9&0BM) m 9 B. MotMKBR^ 

fit^./cSiJ©HJSJf^©^«,iSfO^*^ L T I, > £„ 
[0030] C ©£»SS*nf£B. [Bj-t^fiS© 2 o©|&3§ 50 
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SH, I £^t? l^©S^^ y t-A4. C©^jl- 
s. hA©-#©^SHK&M3n/e2£©SF»9J.~* 
hB, C4, Sfiai? hA©flfe£©«BSl(Cj8«§ 
nfc2£©a*J^~ ;/ hD, E*r**.TC>*. 
[0 03 1 ] m?\-3-~ v h A©-*©MH«, 7* 
^AU-£2084. W>^*-^2 0 7(Cj;or|gS(i3 
*l£ffiSBa2 0 14. 0SS^#2O2£. WKmiZWi 
i§2 0 3 4. jfl*&iPffl8te£ftf&2 2 5 4. ftSHEKftCC 
tiiMZ-jifo <H* (cH^©AEnr^-T[6j^) «c©#ffl 
®3t>-£jMjI:?f20 9 4. t©i£ih#2 0 9tc3fe??ijtcjg 
&3nfcKB?»|gffl©J!8BlS8i2 0 4 4£?£S«g2©2 0 
5-c^Ufc4>©r&s„ l§j«(c. ffe#©*iggn B. 

7+^AU-£2084. ^>^'-£2 0 7(Cj:oT|g 
tt3ftSBEffi«2 0 1 4. BS8#jm#2 0 2<b. S^^i 
£&i§2 0 3 4. M&*Pffl*&&82 2 5 B 4. fell 

wetc^jm*— ^i(c©*aaisiisji!it#2 094. 
^20 4 4^^ie«2 0 s-vmmbtc&v-e&z. 

M^-^FB, C, D. EB1H— rtSB^gS-C^O. 

-en-ensi*^3£gi3S2 104. igwiifei^tc^a*^ 
MasBf 4 Bister ft ©^a® 3 # -s Mitft 2 1 34. 

c©a*ih^F2 1 3CC»J«:^3tifc^aKffl©)1^5B 
ii2 11 t*?&«S«2 1 2 T?J£ittLfc 
fete, «TT»»B53IlK«:BBOTtt9irs *>©i"TS. 
[003 2]S^;,hB, C(i^f2 15, 2 
1 5-C5^(CM^ljK:SM3no-o. ffe©^B2S2 1 
6 . 2 1 6 (C<fc yyMft?-- y V A©-*©«H{C^ 

jatoflrareitetcfifettstir— o©?#«iaK2 1 7*5^ 

3nri^o laMifc:. ^rt^-^hc, Dttjfflet2 
18.21 8-cmHC»JtcS^3tloo. m<Dtf}®M 
S219, 2 1 9{CJ:0^^^> hA©ffcf>©^S§ffl 
I tc^©MSnftg«:^3nrSiJ©^[lSS2 20* 
M3tir(,>5. &&*«IhI882 1 7. 2 2 0©ffi^2 

0 i©g&Affl'J (Si-^^ f-A©^APia^) fcB, 
-en-en-?-©^i5i3g©aKR«^^m-r-s/cs!)©ff^ 

■fe>t2 3 5. 2 3 6*«tf6nwS. 
[0 0 3 3 ] Cft6©?^&|518S2 1 7. 2 2 0£»ig3 
t^jiiLta. R-3 2/1 3 4 aifcBR-4 0 

[0034] mwmmvy&vmmz 1 7 4«iss 1 m 

©^@SS2 2 0 4©Pb15CB. 'H^Xl&im2 3 0. 2 
3 0 B*ss:W6nrtJ-s. ^'•Y/N-^iiigS2 3 0 (^ge 

§2 27. 2 2 8?:W^S) B. ^®8§2 2 0©^?f 

iSM2 0 3©Titi (tfsmm$m<Dmn~]&m) 

^iSLr. P§K^F2 3 1. SSSti«t2 2 6. &JR@tt2 

1 7 ©a^iPffll^mS2 2 5 *a0 . ^Is]ilg2 2 0 

©t*~au-£208 (Dxamm-c^^mmm 2 2 

Oi^ltl,^. >"C-Y^-X|5]SS2 3 0 B (^82^2 

2 7 B. 2 2 8 B^WT-S) B. tf$|[5J8g2 1 7©M^ 

MM2 o 3©twj a$mmm!®<Dmni&®) 
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#*lt. mm&2 3 i b. mmm&2 2 e b. 

S§2 2 0 <DMftiPfflj&3£&ft2 2 5 B . ^HSS 
2 1 7©7**.Ab-2 2 0 8(DAn&m-C^<D}§M® 
SS2 1 7 i^filT^S. ®^JPffl^^S2 2 5«. 

m«04 i&KnkLicr&wajtemm 1 0 iisi^K 
fltossn. ttmmmz 1 7 ^ssm ^@ 

8S2 2 0*»6#iKLfc>'W>**iaK2 3 0«tl5A-{ 

^^a»ai©rar«isaft*ff ^. -77* a^sp^^ 

S2 2 5BB. $8X19182 2 0 5rin^£Mli. & 
$£151882 1 7*>e»Mtte'^^IB2 3 0B4Sn 

[0035] Mms&rtite^mnvftmmfmiciz. 

0^Lfc^ii«^K&CctoT^^X[5|882 3 0,2 3 
0 B©B§Bf]#2 3 1 *$J:t>*2 3 1 BtffflVimicZtiZ. 
C©<b£. ^HJS§2 1 7 £l$m®m2 2 0 £«aiUC 
Sd£«c»)»iHK*tf^. W*.ttteM©i&2 2 Otcfe^ 

r. M20 l^e-ntmsnfeM (i>fm©[6j££0 

Sa»S2 0 3«:j:oT«B3n, «tefl£»*ffto«ct»ttlBl 
(C&&^g§3§2 2 5 B. j£lt#2 0 9§Io5. C© 

ft. h b, c(ommwm2 1 hc^-cm 

EEStl. Mf&S£LTfiKS^S&3agigi2 lOKioT 
^Ltf?fa-^AO7* ;i Al/-^2 0 

8*ai/-CBE«*2 0 l«C!Rl>ii*nS. CtlB»«@ 

882 1 7JC*sl^r4>|5l«r&-5„ 
[0 03 6] ^0882 1 7. 2 2 0 jWBtSfC^BJJHg 

*tT^rt>4Wp«:. f£t)-t>?2 3b, 2 3 6©a^JfC 
OT*.C2&ttl!B2 l 7M-ettmtfi#;^xis 

k> . ^hjss 220 Lx^ztmrnzn 

MM#2 3 UPBHttlK. gSBJ#2 3 1 BtfMftBtcgtfg 

s*v ^niK2 2 0Dmtimzn'ytf}mmmcm7? 

Z 0 C©£#. ^|5JSS2 1 7 £ift*l£tfH£©-gp## 
fe^-C. ''Wtxflfc&JK (^n©ifii#*H9 43«:^© 
^EP-C^T) iLT^-Y^*XIlSS2 3 0B5r^tl-S o C 
©*S*. jfi^fflS»3£«IS2 2 5B«, #Mf82 2 0 

*mti&±m#iMt, 'U'<*BK2 3 o^ns^-r 

^^«E»«4©lfflT?JI!lSaft*ff^. ^0882 
2 0tCfc^ M2 0 l*6ttffi3tifcJ&«B. M 

#2 0 9£iI-5> 0 C©ft. SMrt^-^hB, C©05B 
i«2 1 KC^oTdiESft. Il6gi0ti<frti 
£8^2 1 OlCjz-oXMMZtl. ZrU'CmW-^- y b A 
A I/- if 2 0 8 tffiit|2 0 1 (CCR^jA 

[0037] C©J: 5K&3£&i§2 2 5Br»i4M 
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(so^tSH) -c^Si^cc^jBa (j±x>*;b twicer 

T£4S£. «T riafi^ffij it,^„ ) #S£D&„ c© 

UX, Sft^M2 1 0©APiaa^®T-r^o Lfc 
* ! ot, Sl*J^XJfl2i2 1 0icJ;oT!g^i$4aSSrtS 
-€-©SrtH&£&2§2 1 Ol*3£ffl£tf«££©[i8©iS 

o <om$imzt)m a#/c w 3 6 «c fr± $ -a- -*> c <t ^ 

[0 03 8] «c*j % ^15JS§2 1 7. 22 0 sWftfcfcJCte 
mMfo&ft-z>Xl,>2>mtiC. K3t>if23 5, 2 3 6© 

mt>icm-3^x. ±.<Dm&ttemia§m®ffi2 2 omx 
SiJWftot*}'). &**@882 1 7fflij-c^^sur 

C^i«»f3n/cJg^«. C©*iJ»r^»ct6Dr. fflW 

^mc£-,x. mm&2 3 lawKtt. »2 3 1 b 
20 wa^tc^iTSo 

[0 03 9] 

[^©SfJ*] JiliiD^^^^J;^^, IfJjc^lTiM 

3(ciatg©2gmiafn^ic4;n«. se*(cjtbrs6tc^ 

[Hi] c (Drnmn i HJi^«©^Miii?a«©^« 
msgvmm&^-rmx&z. 

[02] 01©^[5JS§{cd;-5^-!f'r^Jl/^^-rP 
30 [03] 01 ©&&H88CC*s W S^«S©^«lfife* 

[04] (a) «0 1 ©saunas©- sws:^^^© 
ss^mBj-r^0-c*^ o 

[0 5] 01©^}g[18§<!:©J;b^©fcJ?>(c. r.«^^ 

^r0-c&-s„ 

[0 6] 05©^0S§Ki-S^-9-^^^^t-P 
40 hWiMX$>2>. 

[0 7] 01©^««@S§(cj:^^-9-^^;U<!:05© 

6„ 

[08] C ©#fcBS©|ft 2 HJS^.^©^«ilIW«©^^ 

Eis§©^^r0r*^ o 
[09] c ©^ej©m 3 mmmm(o^Mm«ma»%m 

Mffi<Dffil&$:m?mx$>h 0 

[010] se*©3g»p«i«i©^0s§©if^^^T 
0r*-5o 

so [0in QaWMftMzntite^migoittm-y- a z 
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